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(54) LINER FOR COLLISION/RELEASE COOLING COMBUSTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the cooling 
efficiency to reduce the amount of cooling liquid to cool an 
engine part by a method wherein two or more collision holes 
that stretch between first and second surfaces of an outside 
liner at a specified angle are provided and two or more 
release holes are radially arranged in an inside liner. 
SOLUTION: An outer liner 42 includes an inside liner 150 and 
outside liner 152 and collision cooling holes 224 are located 
in first and second surfaces 210 and 212 of the outside liner 
152 at an angle of almost 90° . Cooling air from an air 
distributor flows through the two or more collision cooling 
holes 224 and enters a first cooling hollow 216. The two more 
collision cooling holes 224 between and along rows 226 are 
arranged in a pattern of a diamond shape and the two or 
more collision cooling holes 224 in a straight part 218 of the 
outside liner 1 52 are radially arranged at the center of a 
pattern of two or more release cooling holes 1 86 in the inside 
liner 150. 
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[iff**u m&mKos^x, 

J&U %m&<4 h't^m^ KSrJ&SU F^gPtrMIB^ 
ffiiftufE||2«ffico^«t)9 0° co£i£-c*3iT*Fr5£cD^ 10 

[ft** 2] W**lfc:ffi«tUfcJIRj*S-e*>oT. St 

[if**3i n&miizmmisizti&m&X'&ox, st 20 

[if** 4] »**3fcE*JL;fcj|»*fe*-c&o-c, St 
[!ff**5] BI*q[iK:|BftbfcJjR«iS-efcoT, St 

e^b^-? — tcApffltt-t^sit) f*»te>*b, ^tbtutro 

[ft** 6] lff**5(;fa*Lfc»^;fcoT, hu 30 
[Iff**7] 8»*«l^E«bfcj!jR«MS^*>oT, St 

[|ff**8] If** 1 CEtLfeliSffeot, St 
fHftS^-f-} — ^SUta^®^-?— coffin ffi#cDWi£ 
Ff 5fe<0 IB] PI £ fc W# co f?0 £ ^ & 5 * -gp 40 

[if**9] mTkmiKtm^tcmmmxh-ox, m 

[»** 1 0 ] Iff** 1 tC|S« bfciSttggT'fco -r , 
Sttta(±iPjffigi5^^g^Lfe#tf^4rfix., Stfa^ffiv 
-Y H\ StfaA RS&H^t-Jfc •) tttt <b*bfcfj? 1 tfffi b 

ffiz., Mfail:,«gp^costfa^2jffig|3tstfa'T---^^--#§i3 so 



^costta^ 1 itii&i-imm^miz&mtstitiz t &m»k 

[it** 1 1 ] ft** 1 0 t'ta* Lfc*«§»T?a>o 
t, stfa^-^-#^fi, p%m^mi*^-tz>^b 

[If** 1 2 ] if** 1 1 ^fa*c Lfc*6«MB-c;fco 

[|f**13] f»**l (C|E«tLfc^S§-e*)oT. 
[If** 1 4 ] ff** 1 3 {dfE«4 LfciiSt'fco 

t, stfa»6o«^a3Wtt, stfap t 3ffi9'i'^— costta^ 
[if** 1 5 1 if** i icmmL.±mmmx*h^x. 

Stiaftffi 7 4 •) — (OW&MMftt±WMm& b "r—^—H 

Uftitmx., stiamaco^mfLfi, immMfa&tmi 

ttU&KWM. * tilt r b Z fflk b -t 
[If** 1 6 ] If** 1 5 (i|B*c Lfc^^T'fco 

r, stiE^s^-r-^ — wstfEttSP^tt, {a^^t^- 
^-#«p^tr{iA, stfaam<??«^?L«, sttaii:^^ 

[If** 1 7 ] W** 1 5 toe* Lfci«W»-e*>o 

-c, stta^-ffi^-r-^— <Dmmfti&frte&ffi.nfrb7 L —;i 
-ttUft^mz-. stteamro«^?L{±, stiaEia^i: 

[ff ** 1 8 ] Iff** l 6 {cE* Lfc^SgfeSfT-fco 
T, Stfa^-ffi^'f^- ©WBt 1 -^-^!!, 

[Iff** 1 9 ] If** 1 8 {rfSft Ufc*Rjft»T?fco 

z>m2v%mb&mx.. stfa««co#w-aT^-fex?L{4st 
ia^i^gi5coia< mE«*ixfcr. b&mmb-tzmm 

[ff**2 0 ] If** 1 KEtLt«ffi«T?*>oT, 

Sttap ( gffi7-i'^--coStfBtt^i*, ffiTEAPSSKP^tcB* 

stna^ffi^-f-T— onciw^ stta 

AP4StSS^c»gS-j-5iSaeiJ^i:» StlEttiP^^P 
^■f-ST"— <><— #§|5^4r{ix., StlBrtE^-i'-^— coStfa 
ii^^iStfB^ffi^^^— coStiaiff^SP^irfi, stta 

[If** 2 1 ] If** 2 0 {^fa* Lfc«|gT'S>o 

stfertffi^-r-^- costia-x-^-#§P^i:, stta^ 
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[f»#«2 2] 8**912 1 JdSB«Lfc«Mft«Tfco 

t, mmm-^te^mfe&m&mmi^ mmmnffiM 
[0001] 

yxy^/ytiu <fc0I¥b — 
[0 0 0 2] 

33 n B R ^ [p] rt 5 it^aigasttffl s *u §b s, v ^* 

[0 0 0 3] 

[«W36S«HfcbJ:5i:i-*»H] b*>U ^S^flBift 

V >- $p p n p ^r^^p-T 5 o Kftffl -T 5 co S Srife* S 
l oSfcf^ji«l«t5 r i £ i W ^i-&o so 

[0 0 0 4] 

-»±. Kk^iPIM K4:«r»*U 

fc«r«fiRU rt»te»l*iBi:ll52*aBo|Bfc#&9 0° 
tt. Brft©'<*— ^"C»fts&*W ^»7>f^— ff>*«<0 

«*a^ft< 4: t— sua:. rtBs^^-*— ^a»co^m 

[0 0 0 5] 



»^i4^f^»WKsis^sjxTv^5 0 roffijsBTte, mm 

WPdK*S*24H\ =i^u^*— — if 

34 (lo^t) ^\ B!Hft*R«£S24(Z>AP«B«B»36t2:E 
I^^o * — fcr>*B#14tt, tpfomG&rp'bk-tzm 

[0 0 0 6] El 2 J: < ^-T J: 5 ^> H^«^24 
tt . Bff /to HQ Pffi £r fe V ftfij 5 -f ^—^5^40 £MIU 5 

«P^42^twJ:i9Sl«9ia^tLTV>§ 0 IB 
^40«. *i(*2636*69fft^«llll«r*J#. ^JUttJitfPJ 
rt«9-f «»40tt, »V^SIttAJH^- 

^ffi«lft:^t^HR«Sr*5V^TV^S 0 ^MHy*^«fB»44tt. «E 
^tt^52^«t 5 IBIWtteV>fcARSSWB^48i:aPiH«B 
^50^5r#i-5o rtfliJ*&gBW46*i. ffiEfc«W^58»c: 

[0 0 0 7] ^b^[H2^i-J:5t-, rtffifJ^-fi— §[5 
^40fl, *fc^fl«*S*fB#44^AP«ffi^48^. 

^uy-fr— »#i8fc*»U If^?£^^-t^ 

««iRtt«'44tt, mm^^f K622:»aif--Y K64*r»ril 
b, ARiBfiB»48^JBj«S*t, AR»«"60t2:«lf3ftff& 
nail(lTO66Sr||?tSBfJE^»«"C*>5. APiBM 
48tt, AP«SW60KR9ftltS*ll»^68fc. W8P#68a> 

»70tcSHRSii, «»^52<D— «BSr»f^S 0 B3ftflfS^72 
035^\ ^*ftt^^70, AP«W60O»»Oimfd, SR^ 
y — 743flS»fffe*L5 0 *«^iiK76^jjfcM-^^ 
70SraoTffitf % ^ftjftE*8«1236*bai*t^f-Y9y — 
74^-, »a^*^«EJxSr*ii*ii:So «»0«^W78 
EltgP^72^»oT9fSoP^PSS:^VNT, ft»-9">T 
K64td5H9{+ttbtlTV^ 0 »»<Z>acHl?fr*P?L803a«, E 

=W?L80^5U82tt, itj|ftffi^72K»oTBf^|iniWS:*3V^ 
teitSo ?&*P5L80tt, ?iJ82^»oTPJ«*|RlJCl0fS 
^IBPBStSsvnTV^So a»<o»ttl^ai?L80«, ^ffiij*^ 

K62*-ejrai-s. nw^r-^°#^^84^ s 

liD»«FB^72^SEittbaiRiSS5^50Sr^5o P3«I«B54>84 
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©*fea»*|I?L80^, n««^84fc»oTSUO?ll82i: Lt 
£lB U AP «8«5#48a> fe W R flWB^SOJC IrJ 5 £ *a* 
ft^T, ftS)^ K86£«Si8S5lM K88a>HB«:ffil*ao » 

a-TSo Sfofcn«HBd84Ki^ft< 4rfcWRJL920>Wa$ 
EB^^^o ^rlR?L92{t. ^i^-f K86**feK8tt^>f K 

88—^90° (Dfimx-nmrtZc S3mi<^tj:9 

[0 0 0 8] ^^[:i2{OTfj:5^ F^j^-?— SB 
^40<^rt«*A«B«"46tt, »£P1M K64.86 
Sll^jglOO g§l*ffil00 <^SSt{W^2*Sl02 
SrMtSo rt«*AflfB«"46^AP*SB^54tt, *MJH* 
J ft«^440lWft«»72fcS8RL, *Mi t rt«*jft«H-4 
4,46 SrWU *©IBfclRlftSIffilll06 tr»fp«»tt 
^Wt5 0 rt«*jft»fl-46«>«aMB^108 tt. f 18^ 
no i»2SB«sii2 #i*ffino «\ rtffil* 

&8PW46tf>SS 1 M8SP^54^i*3K U rtffll«&ffl3H-46tt. 20 

K64**e>tt«rtB^108 ^tt^fRj^^J&oTJi 
tf*bV^3E(?5ffi|||l[«PiSr*5#. <*ff#580>— ««:«fls 
6f§l»®100 ^r^Tt^o *l»ai®R106 H\ 

i^T^5 0 Jj?l^£P^)l06 ott^rfiiraBtt, iUH?H5# 

108 co«^fRi*^tc^^bv\ a*<z>«^?&ai?Lii4 
as, Mu^ios fc»or«iii6 -effiHi-So mm^oSi 
^a?Lii4 co?ijii6 M\ W&Sl&ioa WSoTI^ 

»oT«*lRl^Bf^lWIH«r*5V^v>S 0 Si^imil so 

4 te, rt«l*&Ssti-46o«{ 1 , H2*®ioo,io2 icm£ 
JH106 ^iltSo m3tc*t «fc<*i"J: 5fc* ^Uii6 

^miBifcfl^<oy!iii6 ^»ofca«^«^»*pan4 

ffi««:*tt. -^{-^^120 Sr^ri-S^ir^vKJKSr 

It* Ir] ^ K J[| L T ttBi- £ o 40 
[0 0 0 9] j£jR«P5H08 <Z>*2«B*B112 T\ 

9— flBtj-122 *S^MBI« j ffi*W#44^)J l &SPlJ-^ K64trt 

&*u E*KB#108 0>HS2flmil2 as**>rt»fcE»S 

tt^o at«^»apt>^^<«-*«»i26 as, jsi*sbi2 

8 T*^-<— 9— «B*tl22 fcat)R«fM*124 fcMMfcU 
«fB^90^^i-SfflP*ffi^56fc»^S*2«»130 
Sr^-TSo iS^^^126 tt, R«7g«5#84a>e>IBl[K 
Sr*5#. *2?&3PffiiHl40 SrJBf^So *»»fcisv^-C, so 



»R^SB#126 ^R«BWd84a»6«>IBRitt, Jg2^ 
*P2g»140 f-«oTi!^^^126 ©*l«a?128 t 
35 2S8gBi30 oraWLt*L<4<ttJ:v\ ^ 

M^*5V^T, g§2#*P^140 ^IBJBttAS— ett*!<, 
*2*S«fP130 ^ttJHtttfflV\, *R*>#W*ffi*U*AR 
?L142 as?(1144 MoT, 50144 <Z>RJBK:jGoTjJf^O 
<ft«^ElSSix5 0 mmcD#ftfi^mSAP?Ll42 »± % ' 
n*BK«B5>84O«2i(W|5l30 ± i9^1ffigU128 05£< tc: 

«*^*W*aa««APTLl42 ^IoTf2^I14 
0 ^aSiii-S 0 L3>U g&««EEafi«i2*>fe<o?frt|iffi 
ftoSttttts »^iP?Lll4 fcJ:9JSl?fr*PSJHl06 

ffltJ-122 ^W^««fcEf*Sn 
^>o ^^#146 *SJ|tt^»«dl26 Kl*9«-ltblx, 
^WiM0trt«*fiSfB#46©aiR**B^56teJ: 5 , ^ 

[0 0 10] #MB09>f^— SB^42tt, +iC?«l26a^feBf36 

fiB^40<Q-tixJ; 0 ^^W)26^^^FJT^£Eft6 
as^c#<, tttfn«f»OJ»RSr*^a 0 *M«9>f^— « 

-r^— 150 »v>ai«^jR^— ho^Ha^&flBtffiP-fe 
memm^^msrmcDmw^m^mMtdittmm^^^x 

V^6 0 rt«*jft«BWl50 tt, *BS^ttffi^l58K«fc9IB 
HSS:*5V^AR*IIWB^154 ^WpSS§|5^156 *^~TZ> 0 
#HB*iftSB3H"152 tt, ffiSt-W^^i64 JcJ:9IBPiSr*3 
V^AR*8B^160 ^fflP«^^162 ?rtt6 0 
[0 0 11] ^ftij^^-^— «B5>42«, SfeKrtfl!l*fi[«B 
#150 ^ARSSSI5^154 =3 V^l^ y*— «B545"18^3g 

na*MBiAPffiwi66 JtrnttZo rtfiij*&ei$fi-i5o 

*WI*1?--f K168 ^^iili^-Y K170 «r»ritU APffiM 
154 fcjg^SJx, *MB0AR«B**-166 K8t 0 feix5» 

1^172 &m^%mfe<?>]fmxhz> 0 AR*HflB5>i54 

tt, *MBARSB*tl66fcBl9f+»t5«i»»174 ir, 
5>174 a*feitt5«a**«»176 ^fi§o E«^5^17 
8 as, $cl*4fcgp#176 ^SjS^iXs $A^^158 O-^^r 

tb^> 0 a»^ii^l82 i>*mtttlSlftl76 ^iloTM^. 

^s«;i«E»s«i2a*6>«itt*-v9 180 »a^*s 
cogsn^gitii^^^o «m^o«^wi84 as. a:^^ 

178 (c»oT3f^^orp^Pi^^V^T. ft^Pi^-r K170 {Cffii 
0f*^fc*tTV>S o am^tB^P?Ll86 as, jtj»S8^ 
178 Mifto T50188 fu^otfilt^o **^»W?&*J 
?L186 CD5IJ188 ft, E««B^178 ^»oT@ff^lWRS*: 
*5V^ffi«i-5 0 Sfeffi^^P?Ll86 f±, 50188 WfiotR 
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U AP«BSB5H54 d»feaP«WB^156 tlRl^JftSt? 

»siim Ki68 Ki68 *-t?jr«-t-a 0 rt« 

ffiP«£|3#156 F*J«IR*i*B#190 tt, 

■fr-f K192 kHM-V-J K194 *r»fift-J-S. MO***)* 
m^»7Ll86 rtfi"JR«*P#190 fc»oT3iJ*>2Rll88 
^LTftttU AR*««154 **fefflP*«»156 Krtl 
*»5^«asftV^T. ^P^-f K192 K194 <£> 

P*1£M^5 0 «fT«^196 rt4NR*ffi£»190 fcB8« 

0 irfc#3R?Ll98 ©yi|36SEIlS*tS 0 #*WL19 

8 tt, ?&Sp1>->f K192 d*bj»JS*^ K194 ^90° <Dfi 
S"CJCiSi-5o H4t*fea<*t±5^ 5*1188 »B0 
PS£H*<7>?IJ188 ^»o/t**^»W»*P?Ll86 ^<fe« 
*«>E\ ~«f-1^202 SrW-ra^ir^VKJgSrJg^ 

tss^^- >t?e«s*l5 0 

[0 0 12] ^«09>f SB5>42CO^iJ^WWl52 
J3\ #r£pf--f K170 KB|fti-5*l*ffi210 i:, *1« 
ffi210 <7>S*MBd<75*2«ffi212 ^Mt^ a fl-flttASB 
Wl52<DAP*8«MM60 te, F^fi«Sa5Wl50 20 
5^178 fcjfeKU #HWfcrtffil*Sffittl50.152 SrfliU 
*o|HfcJBl}fr*|I^S216 SrJK^a«J«Sr#-t-5« ^ffl'J 
*A*»tt52 ^E«|gp^218 fit, fj? 1^220 tl2S 
gtf222 Sr*i-£ e Jgl«gjS220 tt, ^fiiJ* J eSBWl52 ^ 
AR«H«#160 KMttU #MM*&SB«152 H\ JfriS* 
K192 d^&iMDIftA5^2i8 o*k*iRi^frJc;j&orsjS* 

LV^BIf^^^ffiPs^Pi^^^. «lgp#164 £>— ftSSrJKflsa 
S?l*®210 £^rt"5 0 * 1 ?frSPffiiBl06M\ ISl^Sp 

8 ^tt^lRjSSJd^^LV^ «$C<75«^ft*P?L224 

Ej»ffl5^218 fc»oTOT226 ^ttltSo «!ft<E>« 
g5*»P?L224 (DM226 tt, tt*ft*B#218 fc»oT9fffiO 
MH"T?*ft*"lS]fcffi«-r5o «9S?friP?L224 tt. #1226 f£ 
JG o T * fa f-jfr^ W Pi £r *S ^ T ^ 3 o «J^£P?L22 

4 » % ^Ma*&a»ti52 (Dmi, m 2^210 ,212 ma 

ffi«0>**bH:, «*©«S»3j]?L224 Motll^P 
^216 K*ii-T5o H4KfttJ:<St«t5t, #122 

6 <Dmmkm*<n&i22G {^^tz.m.m.^nm^m^A 40 

*r»*-r5j3fie^<^-^T?E«S*tS. ^M«ffifl-152 
^ffj»«B»218 0>«*<&«^Jfr*P?L224 tt, rt«SM*15 

0 oa»(Djsa^*P7Li86 <omi£<o'**— ^200 

202 fciMt*«lf2:«MbTtt«i-6o 

[0 0 13] ffi*gG^218 ^S5 2Sffi«f|5222 T\ itifc^* 
9— SBt232 *Srt«*&flBttl50 co^SPIM K170 
i:^WBI*jft«B5#152 ofj? 1 ft®2l0 oK^»f«KW^W: 
t5c <B^C0^-<— 9— IFBW232 it, St4fcS»fiS**234 
KStOfHtfeit, Sti*»^218 <0»2SSMB222 sSSJWbBT so 



JglSa$238 -e*'*— 9— SBW232 fcfltttSBMBtt 
234 fcSBHEL, ^T^196 fclfetti-a ffl Pffig|S^162 
K»|S-r5JR2«S»240 Sr*i-*o ^RH3BIS^236 
tt. rt«n«WB»190 *»felBPB«r*5fr, JB2 3fr*pffiiB 
250 *r»f^5. *««»-*5V^T. #MBIR«?BS8^236 O 

rt«R«i»(B^i9o ja^fe^mmBtts ^2^^250 \zl 

»oT#HMR«»«d236 ^*1*«B238 ^^2ffiSR24 

0 «W Lt)f L<^<TtiV^ 0 *^^£>^ 

H2^»^250 ^>IBPitt*&— Cttfc<, JR2JSSB 
240 "T*f4E(HttffiV\ Wfc<0&ftrM.T ? -te ffi&l 
254 {^/^oT. 50254 OR«K»o-CBfS^llT?E« 
3*L5o »^^l+»T^ir^?L252 ft, ^HBSR«^*fB 
^236 <75|B2fiB8B240 i 5 « 1 «^238 ^3fi< {CfiSi" 

#WtST^irx?L252 SriSoTj|5 2?&*P35iH250 t-ilil 

i"5 0 b^L, mtmmmmwi2ti*h<Dftn&tze>mti 

tt. «j^ai?L224 tcJ:9HSi»Si3HHi06 ^amco^ 
-9— «8«"232©IBOflH«^Ea*ixS 0 $W^W256 
*s#MMRIi«(fS^236 KffiOfJ-Jtfeix, mn^ftm 

kfwat&mtis2 ^ttjpssg|j^i62 ftwmsL 
mtiso omp^^i56 %mm&Jjmx*3z.w-tz>o 
[0014] t^oT, &misfcmm^(D7 -r-$%ft24 

(Dm l ^*Uj*tt, BE«Lfc?WliSftO»*ttttWffl-T?*> 
^42O^(t*Safc!9*^ft^**L^ftV^(0-T» % C 

^--^4o ,42 <DftiMm&mteQk^mm&mti52 
v\ «^iiS[ffiftips:ia-&*^ »^®ctu^sp?L8o,i86 

tC*H-*a[ftO«^?&Siail4,224 (Z>ffi«^«tf9, J^«E 

*24*s«53(s|.(?d jjR^T? jB ^&i&ttiknmz-£z>m\< ^mm 

[ooi5] *^0^oftfeco^#s aw, ATtm&fcs m 
[mi] **m<^^^— tr^^^^^— ffiSrSfffii 
[in 3] m2<Dms^o±n-xmmmx^^ 0 

[B4] H2<Dj|ft4^iBofclt:*||fffiH-e*)5o 

io ev^v^v 

1 2 S«OKE9^a 
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